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Description

BACKGROUND OF THE INVENTION

[0001] The invention relates generally to the field of
die stamping and more particularly to a method and ap-
paratus for protecting a die and punch assembly from
damage due to material jams.

[0002] Material stamping equipment, containing die
and punch assemblies, stamps, forms or cuts patterns
or holes in material that is fed into the die. As shown in
FIG. 1, the stamping, forming or cutting is usually accom-
plished by a punch assembly 2 being driven into contact
with the feed material 3 that is fed into the die 1. The feed
material in turn is driven up against the die by the punch
assembly. Material 4 that is stamped or cut out of the
feed material 3 is ejected through holes 1a in the die if
the stamping process does not become jammed. New
feed material 3 is then advanced into the die 1 and ma-
terial that has been stamped is advanced out of the die
by the action of the press feed roll drive motor 5 and the
press feed rolls 6.

[0003] It should be noted that the material stamping
equipment, including the punch assembly 2, die 1, and
material support 7, the press feed roll drive motor 5 and
press feed rolls 6, and the in-position sensor 8 are all
known in the art and are described and depicted in FIGS.
1,2, 3,4a, and 4b herein only as they relate to the current
invention.

[0004] Unfortunately, as shown in FIG. 1 and FIG. 3,
the material 4 stamped, formed or cut out from the pattern
or hole in the feed material 3 does not always detach
properly from the feed material and eject out of the die
1. This non-detaching material 4 either prevents the new
feed material from fully advancing into the die 1 or re-
mains in an unwanted position in the die causing damage
to the die or renders subsequent work pieces improperly
stamped.

[0005] Traditionally, as depicted in FIG. 2, and dis-
closedin U.S. Patent Number 5,091,962, a die protection
sensor 8, also known as an "in-position" sensor, is placed
close to the feed material after said feed material has
advanced through the die 1 to detect incorrectly posi-
tioned material. The problem with this traditional method
is that, due to the high rate of speed at which material
stamping machines operate, if a piece of material 4 is
not properly stamped, formed or cut out of the feed ma-
terial such that the material 4 is lodged in an undesirable
position within the die as shown in FIG. 1 or FIG. 3, the
punch assembly 2 will have already struck the jammed
feed material and the die, potentially causing damage to
the die, before the in-position sensor 8 can detect the
incorrectly stamped material and stop the stamping ma-
chinery.

[0006] Buckle detectors have also been utilized to de-
tect misfeeds in an effort to protect dies. However, the
way such detectors have been traditionally used does
not provide a satisfactory solution to the problem of ma-
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terial jamming because it provides only for stopping the
press and still does not avoid damage to the material,
die and punch assembly.

[0007] Accordingly, a method to protect dies from ma-
terial jams, prior to the die stamping a subsequent work
piece and thereby becoming damaged, has been de-
sired.

SUMMARY OF THE INVENTION

[0008] The present invention provides protection to
dies from material jams by sensing the parameters of the
device used to advance feed material into and through
a die and from determining whether a material jam has
occurred. The present invention in addition, or alterna-
tively, provides for correction of incorrectly positioned
material before the press can be stopped however
sensed.

[0009] According to the first aspect of the present in-
vention, a method of protecting a die from damage due
to material jams in material stamping equipment com-
prising the steps of monitoring at least one parameter of
the device used to advance feed material into the die and
stopping operation of the material stamping equipment
if the measured value of the parameter being measured
deviates from the expected value of that parameter.
[0010] According to a second aspect of the invention,
amethod of protecting a die from damage due to material
jams in material stamping equipment comprises moving
the feed material back to its previous position from which
it advanced and, if desired, stopping operation of the ma-
terial stamping equipment.

[0011] According to a third aspect of the invention, an
apparatus for protecting a die from damage due to ma-
terial jams in material stamping includes means for mon-
itoring at least one parameter of the device used to ad-
vance feed material into a die, means for comparing the
monitored parameter to the expected value of that pa-
rameter, controlling means for directing the device to
move the feed material back to its previous position from
which it advanced and stopping the material stamping
equipment if the monitored parameter deviates from the
expected value of that parameter.

[0012] The device used to advance feed material into
the die can include a motor. More specifically, the device
caninclude a press feed roll drive motor. The parameters
of a motor that can be monitored include, among others,
the monitored or calculated position error, velocity, ac-
celeration, torque and jerk of the motor. To illustrate, as
shown in FIG. 2, FIG. 4a and FIG. 4b, when press feed
rolls 6 powered by a motor 5 are utilized to advance feed
material 3 into the die 1 or punch assembly 2, the press
feed rolls 6 powered by a motor 5 are programmed to
rotate at a certain speed or number of revolutions, or
fraction thereof, over a certain period of time. The press
feed roll motor 5 turns the press feed rolls 6 which in turn
actupon the feed material 3 to advance itinto and through
the die 1.
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[0013] If a jam or misfeed occurs in the die or punch
assembly, the feed material will be prevented from ad-
vancing all the way into the die or punch assembly. The
failure of the feed material to advance all the way into
the die inhibits the press feed rolls from moving or turning
the distance they normally would rotate if no jam or mis-
feed had occurred. The positions of the press feed rolls
can be measured or monitored and compared to the po-
sitions of the press feed rolls that should have been
measured if a jam or misfeed had not occurred. The po-
sition error is the difference between the position that the
rolls should have been in had there been no jam or mis-
feed and the position that the rolls actually were in as
measured or monitored. If the position error is different
from zero or some negligible amount determined by use
or experiment, a jam or misfeed potentially has occurred.
[0014] Due to the various parameters affecting the po-
sition of the press feed rolls, the position error will most
likely not be zero every time. Rather it will be slightly
negative, indicating the feed material has moved more
than usual or slightly positive, indicating the feed material
has not moved as much as expected. Test or production
runs of the material stamping equipment can be done
and an acceptable range of tolerance values for position
error of the press feed rolls can be determined from runs
where no jam or misfeed occurs. This empirically calcu-
lated position error range can then be used as the ex-
pected position error to be compared against the meas-
ured or monitored position error to determine if a misfeed
or jam has occurred. Thus, if there is any position error,
or some position error over a certain tolerance value,
where the tolerance value is determined by test runs, or
projected, a jam or misfeed can be considered to exist.
Velocity, acceleration or jerk could be similarly used as
the monitored parameter.

[0015] Alternatively, if ajam occurs and the press feed
roll drive motor is inhibited from turning the press feed
rolls, the actual torque of the press feed motor will deviate
from the torque that is expected or normal for the press
feed roll motor to exert in the absence of ajam or misfeed.
As shown in FIG. 5, the torque will most likely raise to a
higher level earlier in time than would be expected and
outside empirically determined or projected tolerance
values because the motor is exerting more force because
the feed material is jammed.

[0016] The present invention monitors these parame-
ter values of the press feed rolls and/or press feed drive
motor and compares them to the expected parameter
values if no jam or misfeed had occurred in the die. If the
monitored parameter values deviate by more than the
tolerance values from the expected parameter values, a
jam or misfeed has likely occurred.

[0017] Ifajam has occurred it may be desirable to stop
the material stamping equipment, namely the action of
the press and punch assembly striking the feed material
and the die, as soon as possible to avoid damaging the
die. The present invention provides a method to shut
down the material stamping equipment as soon as the
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monitored parameters deviate from their expected val-
ues, thereby preventing the die from being damaged by
a material jam. Even though the current invention at-
tempts to stop the press and punch assembly before any
more feed material is advanced, the press and punch
assembly continues to operate for potentially a few more
strikes against the material jammed in the die.

[0018] Whether the press and punch assembly are
stopped or not, the present invention allows for reversing
the operation of the press feed rolls to pull the misfed
feed material back out from the die.

[0019] Pulling the feed material back to a corrected
position, generally the original position in which the feed
material was last stamped, is designed to reposition the
feed material which has been misfed into the die.
[0020] Thus, any feed material that was not correctly
stamped or formed, or feed material which buckled,
would be returned to a position in which another strike
of the punch assembly would hit the material and the die
at the proper location such that damage to the die and
punch assembly is avoided. This may involve stopping
press operation or continuing with the feed material in a
correct position. This aspect of the invention may be uti-
lized with traditional misfeed and buckle detection meth-
ods, such as methods using in-position sensors and
buckle detectors respectively, or with the monitoring
method of the invention described above.

[0021] The present invention, together with other as-
pects and attendant advantages thereof, will best be un-
derstood upon consideration of the following detailed de-
scription taken in conjunction with the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1 is ainternal side view of the interaction of the
press and punch assembly, the die and the feed ma-
terial;

FIG. 2 is an external drawing of the arrangement of
the press feed roll drive motor and the die with a
buckle present in the feed material;

FIG. 3is aninternal side view of the press and punch
assembly and the die showing a material jam con-
dition;

FIG. 4a is a front view of the press feed roll drive
motor and the press feed rolls;

FIG. 4b is a side perspective view of the press feed
roll drive motor and the press feed rolls acting on the
feed material;

FIG. 5 is a graphical depiction of the actual and ex-
pected torque of the press feed roll drive motor;
FIG. 6 is a flow chart of the preferred embodiment
of the method to protect a die from jams by monitor-
ing the position error of the press feed roll drive mo-
tor;

FIG. 7 is a flow chart of the preferred embodiment
of the method to protect from die jams by monitoring
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the torque of the press feed roll drive motor; and
FIG. 8 is a close up schematic of a press feed roll
and its position relative to the press feed material.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0023] The preferred embodiments of the steps of the
present inventor are shown generally in Figs. 6 and 7.
The error detection and correction method may be em-
ployed by monitoring the position error of the press feed
rolls, the torque of the press feed roll drive motor, or both.
[0024] The presentinvention may be implemented us-
ing a variety of control mechanisms either electronic, dig-
ital or analog, or mechanical because the method of op-
eration of this invention is the same irrespective of the
hardware that it is utilized.

[0025] Afirst preferred method of operation is depicted
in Fig. 6 and consists of monitoring the positions of the
press feed rolls and continuously comparing the moni-
tored positions to the expected positions of the press
feed rolls. The position error is calculated by comparing
the expected positions of the press feed rolls to the mon-
itored positions of the press feed rolls. A tolerance within
which the position error of the press feed roll drive motor
should stay if no jam or misfeed occurs can be deter-
mined empirically by compiling data on operation of the
material stamping equipment during times when no jams
or misfeeds occur.

[0026] To allow operation of the first preferred method,
the apparatus, as depicted schematically in FIGS. 2, 4a
and 4b, includes a resolver 11 to measure the angular
position of at least one of the press feed rolls 6 which
sends a signal to the motor controller 12 for the press
feed roll drive motor 5. If the angular position of both
press feed rolls 6 are measured, two signals are sent to
the motor controller 12.

[0027] The motor controller 12 then compares the
measured angular position of the roll or rolls 6 with the
expected angular position of the roll or rolls and calcu-
lates the position error, simply the difference between
the measured angular position and the expected angular
position of the roll or rolls. As depicted schematically in
FIG. 8, theroll 6 starts in a position where the roll contacts
the feed material at the point on the roll labeled as 13. If
no jam occurs, the roll 6 would move in the direction in-
dicated to a position where the point on the roll labeled
as 15 is in contact with the feed material. Due to the
material jam, the roll 6 only advances to a position where
the roll is in contact with the feed material at the point on
the roll labeled as 14. The actual position error is the
difference between angular position when the press feed
roll is in contact with the feed material at the point on the
roll labeled 15 and the angular position when the press
feed roll is in contact with the feed material at the point
on the roll labeled 14 on FIG. 8.

[0028] Ifthe position erroris outside a certain tolerance
determined empirically for correctly stamped material in-
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dicating that a jam or misfeed has occurred, the motor
controller 12 sends a signal to the press feed roll drive
motor 5 to reverse direction of the press feed rolls 6 long
enough to pull the feed material 3 back to the position it
was in before the press feed roll motor advanced the feed
material to the position it is in when the position error
indicated ajam occurred. As depicted on FIG. 8, the press
feed roll drive motor 5 must turn the press feed roll 6 from
aposition where the rollis in contact with the feed material
at a point labeled as 14 back to a position where the roll
is in contact with the feed material at a point labeled as
13. Simultaneously, the motor controller 12 sends a sig-
nal to stop operation of the material stamping equipment
if desired.

[0029] The die operator may then physically check the
die 1forjams or misfeeds and clear any jams or misfeeds.
Once any jams or misfeeds are corrected, the operator
can resume the operation of the press feed roll drive mo-
tor 5 and the material stamping apparatus. If the material
stamping equipment is not stopped, the feed material will
be stamped in the corrected position it was pulled back
to, usually the position in which it was last stamped.
[0030] A second preferred method of operation, de-
picted in Fig. 7, consists of monitoring the actual torque
of the press feed roll drive motor and comparing it to the
expected torque of the press feed roll drive motor. The
expected torque of the press feed roll drive motor can be
determined empirically by compiling data on operation
of the material stamping equipment during times when
no jams or mis feeds occur or the expected torque can
be projected.

[0031] In the second preferred method of operation,
the actual torque of the press feed roll drive motor can
be monitored as a function of the angular position of the
press crankshaft, the angular velocity of the press crank-
shaft, the angular position of the press feed rolls, the feed
angle, and the feed length. The feed length is the total
length of the feed material to be fed. The feed angle is
the total arc of the press crankshaft in which the feed
length will be progressed or fed. The actual angular po-
sitions of the press feed rolls are measured by a resolver
11 as disclosed in the first preferred embodiment. The
angular position of the press crankshaft and the angular
velocity of the press crankshaft can be measured by
methods and devices known to persons skilled in the art.
The feed angle and the feed length can be selected by
the stamping machine operator using input methods and
devices known to persons skilled in the art.

[0032] Alternatively, the method and apparatus, as de-
picted schematically in FIGS. 2, 4a , 4b and 7, are mod-
ified to include a device 10 such as a strain gauge to
directly monitor the actual torque generated by the press
feed roll drive motor 5 which sends a sigal to the motor
controller for the press feed roll drive motor 12.

[0033] The motor controller 12 then continuously com-
pares the actual torque of the press feed roll drive motor
5 with the expected torque of the press feed roll drive
motor 5. If the difference between the actual and expect-
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ed torque is outside an empirically determined tolerance
value, the motor controller 12 sends a signal to the press
feed roll drive motor 5 to reverse direction of the press
feed rolls 6 long enough to pull the feed material 3 back
to the original position it was in before the press feed rolls
advanced the feed material.

[0034] Asshown and described above, the presentin-
vention provides a method and apparatus for protecting
a die from damage due to material jams occurring in ma-
terial stamping equipment such as presses or press
feeds.

[0035] It is specifically contemplated that the present
invention may be modified or configured as appropriate
for the application. It is intended that the foregoing de-
tailed description be regarded as illustrative rather than
limiting, and it should be understood that the following
claims, including any equivalents, are intended to define
the scope of the invention.

[0036] Although the presentinvention is defined in the
attached claims, it is to be understood that the invention
can alternatively also be defined in accordance with the
following embodiments:

1. A method of protecting a die from damage due to
material jams in material stamping equipment com-
prising the steps of: monitoring at least one param-
eter of the device used to advance feed material into
a die, comparing at least one monitored parameter
of said device to the expected value of said param-
eter of said device, and stopping operation of said
material stamping equipment and said device if at
least one monitored parameter of said device devi-
ates by more than a tolerance value from the expect-
ed value of said parameter of said device.

2. The method described in embodiment 1 wherein
said device used to advance feed material into a die
comprises at least one motor.

3. The method described in embodiment 1 wherein
said device used to advance feed material into a die
comprises at least one press feed roll and a press
feed roll drive motor.

4. The method described in embodiment 1 wherein
at least one said monitored parameter is the torque
of at least one component of said device used to
advance feed material into the die.

5. The method described in embodiment 1 wherein
at least one said monitored parameter is the position
error of at least one component of said device used
to advance feed material into the die.

6. The method described in embodiment 1 wherein
at least one said parameter is selected from the
group consisting of velocity, acceleration and jerk of
at least one component of said device used to ad-

10

15

20

25

30

35

40

45

50

55

vance feed material into the die.

7. The method described in embodiment 1 wherein
said tolerance value is empirically determined from
operation of the material stamping equipment with-
out a jam.

8. A method of protecting a die from damage due to
material jams in material stamping equipment com-
prising the steps of: monitoring at least one param-
eter of the device used to advance feed material into
a die, comparing at least one monitored parameter
of said device to the expected value of said param-
eter of said device, moving said feed material back
to a previous position of said feed material from
which said feed material advanced if at least one
monitored parameter of said device deviates by
more than a tolerance value from said expected val-
ue of said parameter of said device, and stopping
operation of said material stamping equipment if de-
sired.

9. The method described in embodiment 8 wherein
said device used to advance feed material into a die
comprises at least one motor.

10. The method described in embodiment 8 wherein
said device used to advance feed material into a die
comprises at least one press feed roll and a press
feed roll drive motor.

11. The method described in embodiment 8 wherein
at least one said monitored parameter is the torque
of at least one component of said device used to
advance feed material into the die.

12. The method described in embodiment 8 wherein
at least one said monitored parameter is the position
error of at least one component of said device used
to advance feed material into the die.

13. The method described in embodiment 8 wherein
at least one said parameter is selected from the
group consisting of velocity, acceleration and jerk of
at least one component of said device used to ad-
vance feed material into the die.

14. The method described in embodiment 8 wherein
said tolerance value is empirically determined from
operation of the material stamping equipment with-
out a jam occurring.

15. The method described in embodiment 8 wherein
said previous position of said feed material from
which said feed material advanced and to where said
feed material is moved back to is the position of said
feed material in which said material was last
stamped.
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16. A method of protecting a die from damage due
to material jams in material stamping equipment
comprising the steps of: stamping feed material us-
ing means comprising a die, advancing said feed
material through said die by action of at least one
press feed roll powered by a press feed roll drive
motor, monitoring the actual torque of said press
feed roll drive motor during advance of said feed ma-
terial, comparing the actual torque of said press feed
roll drive motor to the expected value of the torque
of said press feed roll drive motor, reversing opera-
tion of said press feed drive motor and moving said
feed material backwards to a previous position from
which said feed material advanced if the actual
torque of said press feed roll drive motor deviates
by more than a tolerance value from the expected
value of the torque of said press feed roll drive motor,
and stopping operation of said material stamping
equipment if desired.

17. The method described in embodiment 16 where-
in said tolerance value is empirically determined from
operation of the material stamping equipment with-
out a jam occurring.

18. The method described in embodiment 16 where-
in said previous position of said feed material from
which said feed material advanced and to where said
feed material is moved back to is the position of said
feed material in which said material was last
stamped.

19. A method of protecting a die from damage due
to material jams in material stamping equipment as
setforthin embodiment 16 including the further steps
of, monitoring the position error of said at least one
press feed roll during advancement of said feed ma-
terial, reversing operation of said at least one press
feed roll and moving said feed material backwards
to a previous position from which said feed material
advanced if said monitored position error of said
press feed roll drive motor deviates by more than a
tolerance value from the expected value of the po-
sition error of said press feed roll drive motor, and
stopping operation of said material stamping equip-
ment if desired.

20. A method of protecting a die from damage due
to material jams in material stamping equipment
comprising the steps of: stamping feed material us-
ing means comprising a die, advancing said feed
material through said die by action of at least one
press feed roll powered by a press feed roll drive
motor, monitoring the position error of at least one
said press feed roll after advancement of said feed
material, reversing operation of at least one said
press feed roll and moving said feed material back-
wards to a previous position from which said feed
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material advanced if said monitored position error of
at least one said press feed roll deviates from the
expected value of the position error of said press
feed roll, and stopping operation of said material
stamping equipment if desired.

21. The method described in embodiment 20 where-
in said tolerance value is empirically determined from
operation of the material stamping equipment with-
out a jam occurring.

22. The method described in embodiment 20 where-
in said previous position of said feed material from
which said feed material advanced and to where said
feed material is moved back to is the position of said
feed material in which said material was last
stamped.

23. The method as set forth in embodiment 20 where
the position error of said at least one press feed roll
is monitored by, measuring the angular position of
said at least one press feed roll used to advance said
feed material through the die, and comparing the
measured angular position of said at least one press
feed roll with the expected value of the angular po-
sition of said at least one press feed roll to determine
the position error of said at least one press feed roll.

24. A method for protecting a die from damage due
to material jams in material stamping equipment
comprising: sensing a buckle in the feed material;
moving said feed material backwards to a previous
position of said feed material from which said feed
material is advanced if a buckle in said feed material
is detected, and stopping operation of said material
stamping equipment if desired.

25. The method described in embodiment 24 where-
in said previous position of said feed material from
which said feed material advanced and to where said
feed material is moved back to is the position of said
feed material in which said material was last
stamped.

26. A method for protecting a die from damage due
to material jams in material stamping equipment
comprising: sensing incorrectly positioned material;
moving said feed material backwards to a previous
position of said feed material from which said feed
material is advanced if incorrectly positioned mate-
rial is detected, and stopping operation of said ma-
terial stamping equipment if desired.

27. The method described in embodiment 26 where-
in said previous position of said feed material from
which said feed material advanced and to where said
feed material is moved back to is the position of said
feed material in which said material was last
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stamped.

28. An apparatus for protecting a die from damage
due to material jams in material stamping equipment
comprising: means for monitoring at least one pa-
rameter of the device used to advance feed material
into a die, means for comparing at least one moni-
tored parameter of said device to the expected value
of said parameter of said device, controlling means
for directing said device to move said material back
to a previous position of said feed material from
which said feed material advanced if at least one
monitored parameter of said device deviates by
more than a tolerance value from the expected value
of said parameter of said device, and controlling
means for stopping operation of said material stamp-
ing equipment if desired.

29. The apparatus described in embodiment 28
wherein said device used to advance feed material
into a die comprises at least one motor.

30. The apparatus described in embodiment 28
wherein said device used to advance feed material
into a die comprises at least one press feed roll and
a press feed roll drive motor.

31. The apparatus described in embodiment 28
wherein at least one monitored parameter is the
torque of at least one component of the device used
to advance feed material into a die.

32. The apparatus described in embodiment 28
wherein at least one monitored parameter is the po-
sition error of at least one component of the device
used to advance feed material into a die.

33. The apparatus described in embodiment 28
wherein said tolerance value is empirically deter-
mined from operation of the material stamping equip-
ment with-out a jam occurring.

34. The apparatus described in embodiment 28
wherein said previous position of said feed material
from which said feed material advanced and to
where said feed material is moved back to is the
position of said feed material in which said material
was last stamped.

35. An apparatus for protecting a die from damage
due to material jams in material stamping equipment
comprising: means for monitoring the actual torque
of the press feed roll drive motor used to advance
press feed material into and through the die during
advance of said feed material, means for comparing
the actual torque of said press feed roll drive motor
to the expected value of the torque of said press feed
roll drive motor, controlling means for moving said
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feed material backwards to a previous position from
which said feed material advanced if said actual
torque of said press feed roll drive motor deviates
by more than a tolerance value from the expected
value of the torque of said press feed roll drive motor,
and controlling means for stopping operation of said
material stamping equipment if desired.

36. An apparatus for protecting a die from damage
due to material jams in material stamping equipment
comprising: sensing means for sensing the position
of at least one press feed roll when feed material is
advanced by the action of said at least one press
feed roll, calculating means for determining the po-
sition error of said at least one press feed roll by
comparing said sensed position of said at least one
press feed roll with the expected position of said at
least one press feed roll, controlling means for op-
erating said at least one press feed roll in reverse to
move said feed material backwards to a previous
position prior to advancement if said sensed position
error of said at least one press feed roll deviates by
a tolerance value from the expected value of the po-
sition error of said at least one said press feed roll,
and controlling means to stop operation of said press
feed rolls if desired.

37. An apparatus for protecting a die from damage
due to material jams in material stamping equipment
comprising: means for sensing a buckle in the feed
material; controlling means for moving said feed ma-
terial backwards to a previous position of said feed
material from which said material advanced if a buck-
le in said feed material is detected, and controlling
means to stop operation of said material stamping
equipment if desired.

38. The apparatus described in embodiment 37
wherein said previous position of said feed material
from which said feed material advanced and to
where said feed material is moved back to is the
position of said feed material in which said material
was last stamped.

39. An apparatus for protecting a die from damage
due to material jams in material stamping equipment
comprising: means for sensing incorrectly positioned
material; controlling means for moving the feed ma-
terial backwards to a previous position of said feed
material from which said feed material advanced if
incorrectly positioned material is detected, and con-
trolling means to stop operation of said material
stamping equipment if desired.

40. The apparatus described in embodiment 39
wherein said previous position of said feed material
from which said feed material advanced and to
where said feed material is moved back to is the
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position of said feed material in which said material
was last stamped.

41. The apparatus described in embodiment 39
wherein said means for sensing incorrectly posi-
tioned material comprises an in-position sensor.

Claims

A method of protecting a die from damage due to
material jams in material stamping equipment com-
prising the steps of:

monitoring at least one parameter of the device
used to advance feed material into a die,
comparing at least one monitored parameter of
said device to the expected value of said param-
eter of said device, and

either stopping operation of said material stamp-
ing equipment and said device if at least one
monitored parameter of said device deviates by
more than a tolerance value from the expected
value of said parameter of said device

or moving said feed material back to a previous
position of said feed material from which said
feed material advanced if at least one monitored
parameter of said device deviates by more than
a tolerance value from said expected value of
said parameter of said device.

The method described in claim 1 wherein said device
used to advance feed material into a die comprises
at least one motor.

The method described in claim 1 wherein said device
used to advance feed material into a die comprises
atleast one press feed roll and a press feed roll drive
motor.

The method described in claim 1 wherein at least
one said monitored parameter is the torque of at least
one component of said device used to advance feed
material into the die.

The method described in claim 1 wherein at least
one said monitored parameter is the position error
of at least one component of said device used to
advance feed material into the die.

The method described in claim 1 wherein at least
one said parameter is selected from the group con-
sisting of velocity, acceleration and jerk of at least
one component of said device used to advance feed
material into the die.

The method described in claim 1 wherein said toler-
ance value is empirically determined from operation
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12.

of the material stamping equipment without a jam.

The method described in any of claims 1 to 7 wherein
said previous position of said feed material from
which said feed material advanced and to where said
feed material is moved back to is the position of said
feed material in which said material was last
stamped.

A method for protecting a die from damage due to
material jams in material stamping equipment com-
prising:

sensing a buckle in the feed material or incor-
rectly positioned material;

moving said feed material backwards to a pre-
vious position of said feed material from which
said feed material is advanced if a buckle in said
feed material or incorrectly positioned material
is detected, and

stopping operation of said material stamping
equipment if desired.

The method described in claim 9 wherein said pre-
vious position of said feed material from which said
feed material advanced and to where said feed ma-
terial is moved back to is the position of said feed
material in which said material was last stamped.

An apparatus for protecting a die from damage due
to material jams in material stamping equipment
comprising:

means for monitoring at least one parameter of
the device used to advance feed material into a
die,

means for comparing at least one monitored pa-
rameter of said device to the expected value of
said parameter of said device,

controlling means for directing said device to
move said material back to a previous position
of said feed material from which said feed ma-
terial advanced if at least one monitored param-
eter of said device deviates by more than a tol-
erance value from the expected value of said
parameter of said device, and

controlling means for stopping operation of said
material stamping equipment if desired.

An apparatus for protecting a die from damage due
to material jams in material stamping equipment
comprising:

means for monitoring the actual torque of the
press feed roll drive motor used to advance
press feed material into and through the die dur-
ing advance of said feed material,

means for comparing the actual torque of said
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press feed roll drive motor to the expected value controlling means to stop operation of said ma-
of the torque of said press feed roll drive motor, terial stamping equipment if desired.
controlling means for moving said feed material

backwards to a previous position from which

said feed material advanced if said actual torque 5

of said press feed roll drive motor deviates by

more than a tolerance value from the expected

value of the torque of said press feed roll drive

motor, and

controlling means for stopping operation of said 70

material stamping equipment if desired.

13. An apparatus for protecting a die from damage due
to material jams in material stamping equipment
comprising: 15

sensing means for sensing the position of at
least one press feed roll when feed material is
advanced by the action of said at least one press
feed roll, 20
calculating means for determining the position
error of said at least one press feed roll by com-
paring said sensed position of said at least one
press feed roll with the expected position of said

at least one press feed roll, 25
controlling means for operating said at least one
press feed roll in reverse to move said feed ma-
terial backwards to a previous position prior to
advancement if said sensed position error of
said at least one press feed roll deviates by a 30
tolerance value from the expected value of the
position error of said at least one said press feed

roll, and

controlling means to stop operation of said press
feed rolls if desired. 35

14. An apparatus for protecting a die from damage due
to material jams in material stamping equipment
comprising:

40
means for sensing a buckle in the feed material;
controlling means for moving said feed material
backwards to a previous position of said feed
material from which said material advanced if a
buckle in said feed material is detected, and 45
controlling means to stop operation of said ma-
terial stamping equipment if desired.

15. An apparatus for protecting a die from damage due
to material jams in material stamping equipment 50
comprising:

means for sensing incorrectly positioned mate-

rial;

controlling means for moving the feed material 55
backwards to a previous position of said feed
material from which said feed material advanced
ifincorrectly positioned material is detected, and
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